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higher estimate, as protective of eelgrass resources, although it is likely, based upon historical data, 

that even a higher loading rate may still be protective of eelgrass habitat.  

Linkage Between Nitrogen and Eelgrass Decline is Not Supported by Observations:  Although the 

hydrodynamic/nitrogen model has value for predicting changes in nitrogen concentrations and 

resolving gradients throughout the Great Bay Estuary, the role of nitrogen in resource impairments 

within this system has not been sufficiently documented by available data.  Therefore, it is likely that 

managing the water and habitat quality within this estuary based upon nitrogen probably won't have 

the positive ecological effects that are sought.  Reviewing the variety of documents indicates the 

following: 

(a) N concentrations are relatively low within this estuary compared to other New England estuaries 

and chlorophyll-a concentrations are also low (typically <5 ug/L) compared to basins impaired by 

nitrogen enrichment.  This does not indicate a nitrogen impaired system. 
 

(b) Dissolved inorganic nitrogen concentrations have historically been on the level of 0.1 mg N/L or ~7 

uM, above the level that is generally thought to create non-limiting nitrogen availability for 

phytoplankton (e.g. phytoplankton production has sufficient N so N is not the limiting factor).  This 

availability of N suggests that other factors are controlling phytoplankton biomass in this system.  The 

issue of nitrogen controlling phytoplankton biomass and therefore water column transparency is not 

supported by the system response to nitrogen reductions in wastewater discharges from Dover and 

Rochester WWTFs.   Even with the large decrease in nitrogen loading, there was little observed change 

in phytoplankton biomass, again calling into question if nitrogen is an important  factor in water 

quality and eelgrass decline in this system. 
 

(c) Eelgrass has historically been prevalent at higher nitrogen concentrations than in the present period 

of decline.  Valiela and Cole (2002) noted that TN loadings were calculated to be about 250 kg/ha-yr 

in the mid-1990s when there were extensive eelgrass beds within the Great Bay system. 
 

(d) Eelgrass in this system has been lost from wasting disease and other factors have been indicated as 

to controlling coverages (light attenuation from non-phytoplankton, e.g. CDOM, turbidity from 

resuspension, unstable or unsuitable sediments, etc).  As noted in the 2014 Peer Review
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, “Eelgrass 

growth, abundance and distribution are also controlled by temperature, nutrient availability 

(primarily nitrogen and phosphorus), tidal range, water motion, wave action, water residence time, 

bathymetry, substrate type, substrate quality, severe storms, disease, plant reproduction and 

anthropogenic disturbances […] (Kenworthy, 13).  As of this writing it does not appear that alternative 

causes of the recent eelgrass decline have been examined except for documented losses due to wasting 

disease in the previous decade.  Furthermore, eelgrass has historically declined and rapidly recolonized 

over short time scales (1-3 years).  At present, the question is why has there not been the same full 

recolonization as previously observed, even though there is large coverage of eelgrass in Great Bay. 
 

(e) Two other pathways for nitrogen to effect eelgrass coverages is through large accumulations of 

drift macroalgae and stimulation of epiphytic growth on eelgrass leaves.  Macroalgae has been 

examined relative to eelgrass coverage/decline but does not appear to explain the decline and cannot 

explain the decline/recolonization cycles in previous years.  As stated in the Peer Review, “The data 
and arguments provided in the DES 2009 Report to support the weight of evidence for a 
relationship between nitrogen concentration, macroalgal abundance and eelgrass loss are neither 
compelling nor scientifically defensible.  [Subsequent data from 2008, 2009, and 2010 indicate] 
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